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sucrose was critical for the later development of pollen tubes. Callose 
wall deposition may be a key factor for the pollen tube integrity. Starch 
reserves were not relevant for pollen tube growth.
Pollen tubes could grow autotrophically; however, autotrophy may not 
be an exclusive condition since exogenous sucrose was immediately 
metabolized when it was present. Soluble invertases would be the 
most relevant forms of the enzyme as regards sucrose hydrolysis, 
being decisive for the progress of downstream metabolic pathways 
where glucose and/or fructose are used.
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Caleosins are oil bodies (OBs)-associated proteins that might be 
involved in membrane expansion, lipid trafficking and OBs mobilization 
during seed germination. We have identified and characterized 
a novel caleosin from olive pollen. During anther development, 
caleosin proteins were detected from the young microspore stage 
onwards. Thus, a single protein band of 34 kDa accumulated during 
pollen maturation. Interestingly, this expression pattern positively 
correlated with an increasing number of OBs in developing pollen. 
Caleosins first localized in the tapetum of the anther, the wall of 
developing microspores (i.e. exine) and the surrounding locular fluid. 
As anther development progressed, a pool of caleosins appeared 
in the cytoplasm of developing pollen. During pollen germination, 
the level of this 34 kDa-caleosin decreased coincidentally with a 
decline in the number of OBs. Within the growing pollen tube, the 
protein was mainly localized on the surface of OBs, but a pool of 
caleosins was visualized in the cytoplasm at the subapical region 
of the tube as well. At later stages of pollen tube growth, caleosins 
were preferentially found through the cytoplasm of the pollen tube, 
as well as in the tonoplast of vacuoles, but co-localization with OBs 
was no longer observed. All these data suggest that: 1) olive pollen 
caleosins might have a dual sporophytic and gametophytic origin, and 
2) they might have a key function in the biogenesis and mobilization of 
OBs during pollen development and pollen germination, respectively. 
This work was supported by MICINN (ERDF co-financed project 
AGL2008-00517/AGR) and Junta de Andalucía (project P06-
AGR-01791). 
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In plants with wet stigma, a secretion coats the stigmatic surface during 
the receptive period. We studied for the first time the stigma secretome 
of two plant species by nano-LC MS/MS and de novo sequencing. In the 
monocot Lilium longiflorum and the dicot Olea europaea, the stigmatic 
secretion yield up to 21 and 28 distinguishable protein bands after 
SDS-PAGE, respectively. Chitinases were by far the most abundant 
proteins in the secretion of lily. In this species, a total of 60 different 
proteins were identified and classified in seven functional groups based 
on known as well as putative functions: adhesion and chemotropism, 
carbohydrate catabolism, cell wall remodelling, lipid catabolism, plant 
defence, proteolysis and signal transduction. Most of these proteins 
contained a signal peptide, indicating that they are secreted through the 
ER/Golgi pathway. In the olive, 64 proteins were identified and grouped 
in nine functional categories including protein biosynthesis, folding and 
degradation, carbohydrate and energy metabolism, defence and stress 
response, signal transduction, amino acid biosynthesis, transport, 
cell wall remodelling and lipid catabolism. However, only 14 proteins 
contained a signal peptide, even if many others have been implicated 
in extracellular functions. These data suggest that most of proteins 
might be exported from the cytoplasm by nonspecific migration through 
exocytosis. The protein profile of both exudates was remarkably 
different since they only shared two proteins from the list. This fact 
might reflect functional divergences between these two species. 
This work was supported by MICINN (ERDF co-financed project 
AGL2008-00517/AGR) and Junta de Andalucía (project P06-
AGR-01791). 
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Rho GTPases constitute a group of highly conserved signaling proteins 
that have key functions in the regulation of cellular polarization and 
polar cell growth. In plants, Rho GTPases are represented by a 
specific subfamily referred to as Rac/Rop GTPases. Members of this 
subfamily associate with the plasma membrane specifically at the tip of 
pollen tubes and are important regulators of polar cell expansion. The 
molecular mechanisms that control the activity of pollen tube Rac/Rop, 
and the signaling downstream of this activity, are not well understood.
The Rac/Rop GTPase Nt-Rac5 was found to specifically accumulate 
at the apical plasma membrane of tobacco pollen tubes and to control 
the polar growth of these cells. The aim of this project is to enhance 
our understanding of the signaling network that is stimulated by active 
Nt-Rac5 to coordinate cellular process required for polar cell growth.
Nt-Ric (Rho interacting CRIB containing) was identified in a yeast 
two- hybrid screen as a putative downstream effecter of Nt-Rac5. 
Pull-down assays have confirmed that Nt-Ric specifically interacts 
with active Nt-Rac5. Quantitative PCR showed that Nt-Ric is 
specifically expressed at high levels in tobacco pollen and pollen 
tubes. Transient over expression of Nt-Ric at high levels strongly 
inhibits tobacco pollen tube growth. Ongoing research to further 
functionally characterize Nt-Ric includes: detailed analysis of over-
expression and knock-down effects, in vivo localization and co-
localization studies, as well as the identification of interacting factors. 
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